What is known about the relationship between body weight over time and sputum status and how will this study improve our knowledge of that relationship?
The statistics used in paragraph 1 are outdated. I suggest getting these numbers from the 2016 WHO TB report.
Paragraph 2 has several general statements about TB, but it is unclear how these relate to the study being presented. I suggest removing this paragraph.
Rather than having a separate header to explain joint modeling, I would suggest incorporating this into the introduction and more specifically focusing on how this strategy will help answer the research question.
The statement "a joint model ensures unbiased statistical inferences" should be revised. No statistical model ensures unbiased inferences.
The study objective is not clearly defined. Building a model is not an objective in and of itself. What is the key relationship of interest? Is it the relationship between change in body weight over time and time to AFB sputum smear conversion? Or are the authors primarily interested in how demographic/clinical variables impact AFB sputum smear status and body weight over time?
Methods
How was the data obtained? Through chart abstraction?
Rather than explicitly showing how different variables were coded in a table format, I would suggest a discussion of the variables that were analyzed. A list of the exposure variables examined and the outcome variables examined would be more helpful.
The description of the different modeling procedures is unnecessarily detailed. This is the type of information generally reserved for statistical text books and can be referenced.
There is no description of how missing values were handled. It seems likely every participant did not have complete data for every follow up visit. If they did, then this should be stated explicitly. How did the authors deal with censoring of the data (loss to follow up and death)?
Results I would suggest the authors include demographic and clinical characteristics of the patients enrolled in the study as their Table 1 . The tables displaying model output look they were copied and pasted from a statistical software package. These should be reformatted to aid the reader in interpretation of model outputs. Additionally, the variables in the tables are not clearly defined. I would also consider eliminating the intercept rows unless the authors feel it adds to model interpretation.
The level of the statistical detail presented about the construction and exact equations used for each model is not necessary. It would be more helpful to focus on the results of the model rather than making the focus of the paper how the model was constructed.
Discussion
As discussed in the above comments, the authors do not convey a clear research question and this ultimately results in a discussion section that is disorganized and difficult to follow. I would suggest starting the discussion section with a clear statement of the most important finding of this study. Fitting a joint model to the data presented is not a finding or conclusion in and of itself. What was the key finding of the joint model and how can it inform clinical care in TB? I would suggest the authors review some references on presentation of an effective discussion section. Here is one I have found useful: Hess DR. "How to Write an Effective Discussion". Respir Care 2004;49(10):1238-1241.
Much of the discussion section is re-stating the results of the study. I would suggest a more expansive discussion on how the most important findings of the study relate to the current literature and how they can inform TB care going forward.
REVIEWER
Grethe Lemvik Pediatric ward, Kolding Hospital, Kolding, Denmark.
REVIEW RETURNED
09-Oct-2017
GENERAL COMMENTS
I think the research question the authors are trying to address, is an interesting one -combining two known measures of evaluating TB treatment and outcome, to see if the joint model is better than either on it's own. However, I have chosen to recommend rejection of this paper, because it needs a lot of work to be presented in a journal.
Concerning statistics: The authors are giving too much statistical information, and the result is confusing. In the "statistical methods" they should not include all the equations -these could be attached in an appendix. And a lot of what is written in results, actually belong in the statistical methods. Actually, the statistics take up so much of the text in the paper, that the results drown in them.
Concerning results: The authors use a lot of space and tables presenting results that are actually not at all presentable or interesting.
For example: in general in tables -Numbers should not be presented with 3 or 4 decimals. Also -the variable names should be changed to something that makes sense to the readers -the authors' own variable names (like sexmale or TBCPTB or HIVSneg) should not be used -it looks sloppy.
The tables are not presented properly in the text, and when they are presented, the presentation is highly confusing -i.e on page 13, line 5-7 where the authors explain how one unit of increase in age is associated with 0.0137 increase in sputum status (which is a dichotomous variable). This makes literally no sense. The tables, and what they show, has to be presented better, as they are now mainly confusing.
For the figures -figure 1 does not give us any info at all, because it it too many lines plotted in one. For figure 2 and 3, The important thing in them is not told -that in all, the mean weight is increasing slightly over time, and that this is seen in both sexes. The fact that men weigh more than women is not interesting, but the change over time for both sexes is. For figure 4, I actually don't understand what the authors are trying to tell me, and this is in part because they do not tell us the what they are measuring -I assume that on the x-axis, it is months? On the y-axis I have numbers with a label, but I do not know if it is grams, centimeters or something else.
The results are not presented clearly, as the tables and figures are confusing, and the comments are explaining the rationale in the statistics instead of the actual results. In addition to this, the authors are bringing a lot of references in the result section, instead of keeping these in the background and the discussion, where they are more appropriate.
The discussion is mostly repeating what is already said in the results, although the statistics are not as present here, but does not discuss the results.
Lastly, the language needs to be improved. It is not terrible, but there are a lot of small errors that makes understanding difficult. For example, the word overtime is used several times, when it should be "over time" -which changes the meaning. The hospital the research is conducted in, is spelled in 3 different ways -of course Ethiopia has a different written alphabet, but the authors have to choose one way of spelling.
To conclude the review -the research question is relevant and interesting, but the presentation drowns the question completely. Table 2 is unnecessary to present in full. It would be better to pick the most appropriate method and present those results.
REVIEWER
-You mention rho on page 15, but it is unclear what that refers to. Please add that to the description of the models.
-Please check that the same variable names and order of the columns are used in all of the table.
-Is the BMI cutoff < 18.5 for underweight reasonable in this population? -The paper needs to be checked throughout for language.
VERSION 1 -AUTHOR RESPONSE
Reviewer I A. Overall comments: Inquirer: The manuscript "Longitudinal Bodyweight and Sputum Conversion in Tuberculosis Patients, Southwest Ethiopia: A Joint Modeling Approach" presents an analytic approach aimed at simultaneously modeling body weight and AFB smear conversion over time during TB treatment. The findings of the study are of interest, but the authors must clarify the objective of the study. The focus of the manuscript in its current form is a detailed explanation of how various models were created rather than what the models tell us. Models are generally used to help us answer a study question and facilitate interpretation of the data. They are not the end product in and of themselves. I think the manuscript would benefit from creation of a clear and focused study question/objective and discussion of why a joint model is the optimal way to answer that study question. Response: B. Specific comments: i. Abstract 1. Inquire: Is creation of a joint model the study objective in and of itself? It seems measuring the authors are really trying to measure the relationship between change in body weight over time and time to AFB sputum smear conversion. Response: the study objectives were on body weight and sputum conversion; the mixing of contents was revised 2. Inquire: I would focus the results on a few key findings and be more detailed about the effect sizes demonstrated by the model. Response: we rewrite the manuscript that focus on study findings. 3. Inquire: Conclusions should focus on insights gained from the results. I would remove the general statements about how the different models fit the data. Response: conclusions were revised based on study findings ii. Introduction 1. Inquire: The introduction should be more focused on the topic of the manuscript and set the reader up for the analysis to be presented. What is known about the relationship between body weight over time and sputum status and how will this study improve our knowledge of that relationship? Response: introduction is revised based on body weight and sputum status. 2. Inquire: The statistics used in paragraph 1 are outdated. I suggest getting these numbers from the 2016 WHO TB report.
Response: paragraph one is revised 3. Inquire: Paragraph 2 has several general statements about TB, but it is unclear how these relate to the study being presented. I suggest removing this paragraph. Response: paragraph two is revised 4. Inquire: Rather than having a separate header to explain joint modeling, I would suggest incorporating this into the introduction and more specifically focusing on how this strategy will help answer the research question. Response: paragraph 2 is revised and reflected in the revised version of the manuscript. Response: Time which was described in the -x-axis was the time period from start to complete TB treatment i.e. a total of six months. This is described in the revised version of the manuscript. 4. Inquires: It is not necessary to have both figure 2 and figure 3 as these show the same data, only the latter is stratified by sex. I would suggest removing figure 2. Response: Figure 2 is revised 5. Inquires: The tables displaying model output look they were copied and pasted from a statistical software package. These should be reformatted to aid the reader in interpretation of model outputs. Additionally, the variables in the tables are not clearly defined. I would also consider eliminating the intercept rows unless the authors feel it adds to model interpretation. Response: the table which displaying model output and the intercept are edited. This is reflected in the revised version of the manuscript. 6. Inquire: the level of the statistical detail presented about the construction and exact equations used for each model is not necessary. It would be more helpful to focus on the results of the model rather than making the focus of the paper how the model was constructed.
Response: the statistical detail is edited and we focus on the result. This is reflected in the revised version of the manuscript. 7. Inquire: as discussed in the above comments, the authors do not convey a clear research question and this ultimately results in a discussion section that is disorganized and difficult to follow. I would suggest starting the discussion section with a clear statement of the most important finding of this study. Fitting a joint model to the data presented is not a finding or conclusion in and of itself. Response: the variable's name is changed and reflected in the revised version of the manuscript. c. Inquire: The tables are not presented properly in the text, and when they are presented, the presentation is highly confusing -i.e. on page 13, line 5-7 where the authors explain how one unit of increase in age is associated with 0.0137 increase in sputum status (which is a dichotomous variable). This makes literally no sense.
Response: "age is associated with 0.0137 increase in sputum status" is revised. This is reflected in the revised version of the manuscript. d. Inquire: The tables, and what they show, has to be presented better, as they are now mainly confusing. For the figures -figure 1 does not give us any info at all, because it too many lines plotted in one.
Response: tables and figure-one are edited. This is reflected in the revised version of the manuscript. e. Inquire: For figure 2 and 3, The important thing in them is not told -that in all, the mean weight is increasing slightly over time, and that this is seen in both sexes. The fact that men weigh more than women is not interesting, but the change over time for both sexes is. Response: figure one and figure two are combined. The statement (the mean weight is increasing slightly over time) is edited. This is reflected in the revised version of the manuscript. f. Inquire: For figure 4, I actually don't understand what the authors are trying to tell me, and this is in part because they do not tell us the what they are measuring -I assume that on the x-axis, it is months? On the y-axis I have numbers with a label, but I do not know if it is grams, centimeters or something else.
Response: The -X-axis represent variance of body weight in grams and the -Y-axis represent time of stay for TB treatment in months. This is reflected in the revised version of the manuscript. g. Inquire: The results are not presented clearly, as the tables and figures are confusing, and the comments are explaining the rationale in the statistics instead of the actual results. In addition to this, the authors are bringing a lot of references in the result section, instead of keeping these in the background and the discussion, where they are more appropriate.
Response: bringing statistics in the result section is edited. Response: the discussion is edited. This is reflected in the revised version of the manuscript. i. Inquire: Lastly, the language needs to be improved. It is not terrible, but there are a lot of small errors that makes understanding difficult. For example, the word overtime is used several times, when it should be "over time" which changes the meaning. The hospital the research is conducted in, is spelled in 3 different ways, of course Ethiopia has a different written alphabet, but the authors have to choose one way of spelling. Response: the language is edited in the entire manuscript. j. Inquire: To conclude the review -the research question is relevant and interesting, but the presentation drowns the question completely.
Response: the presentation of the data was revised. Reviewer 3 Major comments: 1. Inquire: If the coefficients of the separate and joint models are so similar, what is the benefit of using the joint model in this case? Response: the coefficients and standard error of the joint and separate models are different. The difference mainly noticed in the third decimal digits among coefficients and in the second decimal digits among standard error. 2. Inquire: -It would be helpful to see a few more details on the models. How was the joint model fit? For those readers not familiar with this kind of modeling (which I imagine is the case for most readers of this journal), could you mention briefly how the two endpoints are "combined" in the joint model? Were the models estimated using Bayesian or frequentist methods? Related to that, how were the models fit, especially the joint model, using software? This point may be of more interest to readers than all the details of the models. If that is the case, you may consider moving some of the statistical methods to supplementary material, and keeping only the main points of the statistical methods in the main paper. Response: The separate models were fitted for the two outcomes (bodyweight and sputum status) together by assuming that (ρ = 0) which is equivalent to fit the models separately. This is reflected in the manuscript. Our models were estimated by using frequentist methods. Response: the paper is checked for language. This is reflected in the revised version of the manuscript.
VERSION 2 -REVIEW

REVIEWER
Grethe Lemvik
Aarhus University Hospital, Denmark.
REVIEW RETURNED
13-Mar-2018
GENERAL COMMENTS
First, I would like to congratulate you on improving this manuscript a lot. At this point, there are some things that still needs attention, but the manuscript is much more cohesive than before.
The first and foremost problem is the language. This article needs a very thorough proof-read, as the english sometimes confuses the reader. One example is the use of evolution instead of change -this is confusing -nobody would talk about evolution of weight or sputum positivity. The words may be synonyms, but they are not always used interchangeably. This is just an example -there are many more in the text, and this makes the manuscript hard to read and understand.
Regarding the abstract, you are faced with everybody's problemhow to write a very short text while still explaining enough. The english still creates some problems with understanding, and then the conclusion in the abstract tells us to target sex, age and so on. Clinically speaking, this makes no sense.
-please abbreviate Jimma University Specialized Hospital after first use.
In the results section, you are letting the tables speak for themselves, the problem is that it is difficult to understand what they are saying. The numbers are not very self-explanatory -I would very much like you to explain the meaning of the numbers -and also the clinical significance -how much is this in real life? Can it be used in a clinical setting?
I would also like, in the discussion, to see you comment on whether the relationship between TB and body weight is driven by the disease or the body weight -do you think an increase in body weight in itself would help the patient, or is it "just" a marker for the level of infection? You are commenting on the fact that the higher fixed-dose regime has a better effect -but not on the fact that the lower the weight at inclusion could imply a patient who is more sick than a heavier patient, and thus it might be the weight at inclusion in itself that can be used as a predictor for outcome?
REVIEWER
Sarah R Haile University of Zurich, Epidemiology, Biostatistics and Prevention Institute, Switzerland REVIEW RETURNED 13-Mar-2018
GENERAL COMMENTS
Thank you for the very thorough revision. I have only a few remaining questions.
-Could you provide the raw (perhaps an odds ratio from a longitudinal logistic regression model with sputum conversion as outcome and weight as predictor?) and/or estimated (from the joint model) correlation between body weight and sputum conversion? This would be helpful since you state in the discussion that you have shown a high inverse association between the two, but I can't find the details. -In the methods, you mention that censoring was included in the joint model, but I am sorry to say that I don't quite understand what you did. Could you clarify this? -In Table 1 : could you additionally provide continuous summary statistics for age and body weight (mean +/-sd, or perhaps median and IQR) -Also in Table 1 : what is a dose of 1 anti-TB tablet? ("Dose" is also misspelled here.)
VERSION 2 -AUTHOR RESPONSE
Reviewer 2 Inquire 1 The first and foremost problem is the language. This article needs a very thorough proof-read, as the english sometimes confuses the reader. One example is the use of evolution instead of change -this is confusing -nobody would talk about evolution of weight or sputum positivity. The words may be synonyms, but they are not always used interchangeably. This is just an example -there are many more in the text, and this makes the manuscript hard to read and understand. Response In the entire manuscript, the word "evolution" is substituted with the word "change". This is reflected in the revised version of the manuscript. Inquiry 2 Regarding the abstract, you are faced with everybody's problem -how to write a very short text while still explaining enough. The english still creates some problems with understanding, and then the conclusion in the abstract tells us to target sex, age and so on. Inquire I would also like, in the discussion, to see you comment on whether the relationship between TB and body weight is driven by the disease or the body weight -do you think an increase in body weight in itself would help the patient, or is it "just" a marker for the level of infection? Response By using our data, it is hardly to say increase body weight by itself would help TB patients, or it just a marker for level of infection. Our study subjects were TB patients who were on anti-TB treatment and study was longitudinal (time courses were considered), we identified that increases body weight though times course was inversely related to positive sputum status. By research other additional similar studies, we said weight gain is linked with good TB treatment outcome. Sputum smear negative after TB treatment is an indicator for TB treatment success. But, it may not be correct to say for all patients increase body weight by itself helpful to TB patients. There may be medical disorder which negatively affect the immune system at the same time in certain cases characterized by increase body weight. In our study we do not measure level of TB infection. We cannot say increase body weight is the marker for level of TB infection. Inquire You are commenting on the fact that the higher fixed-dose regime has a better effect -but not on the fact that the lower the weight at inclusion could imply a patient who is sicker than a heavier patient, and thus it might be the weight at inclusion in itself that can be used as a predictor for outcome? Response Thank you very much, we add this point "lower the weight at inclusion could imply a patient who is sicker than a heavier patient, and thus it might be the weight at inclusion in itself that can be used as a predictor for outcome'' by summarizing in this way ''on the other hand, lower weight TB patient who was taking smaller dose anti-TB drug could be sicker than higher body weight TB patient who was taking lager dose anti-TB drug''. ''In terms TB treatment outcomes, sicker TB patients might have worse TB treatment outcomes than less sick TB patients.'' Further prospective study that will control protentional confiding variables and able to establish temporal sequence is warranted. We added the abovementioned statements in the discussion section. This is reflected in the discussion section of the manuscript. Page 11, Line 30-37. Reviewer: 3 Inquire 1 -Could you provide the raw (perhaps an odds ratio from a longitudinal logistic regression model with sputum conversion as outcome and weight as predictor?) and/or estimated (from the joint model) correlation between body weight and sputum conversion? This would be helpful since you state in the discussion that you have shown a high inverse association between the two, but I can't find the details. Response In the result section we described the sentence" By using joint model, association of change between random slopes for body weight and random slope for sputum conversion was -0.698 (S.E. = 0.134), pvalue < 0.001). The negative value indicates inverse association between change of body weight and change of sputum conversion.'' Page 9, Line 18-24. We cannot analysis Cox or Poisson regression. Our study objective was to describe the joint effect of two longitudinal variable. We described the joint effect of two variables by using random slopes. Inquire -In the methods, you mention that censoring was included in the joint model, but I am sorry to say that I don't quite understand what you did. Could you clarify this? Response We added this sentence" censoring was handled by jointly model censoring process along with the slope of the outcomes." Because of one of the previous reviewer asked that did the analysis consider censoring? Now, rather mentioning in the body of the manuscript how censoring is handled during joint modeling, we edited this statement from the manuscript, hence; explanations for previous inquiry was given in response section of previous letter. This is reflected in the revised version of the manuscript. Inquire -In Table 1 : could you additionally provide continuous summary statistics for age and body weight (mean +/-sd, or perhaps median and IQR) Response The skewness of the variable both age and body weight were between in -2 and +2. We calculated mean and SD for age and body weight. This is reflected in the revised version of the manuscript. Page 6, line 49-52. Inquire -Also in Table 1 : what is a dose of 1 anti-TB tablet? ("Dose" is also misspelled here.)
The dose of 1 anti-TB tablet is different based on anti-TB drug combinations; Rifampicin, Isoniazid, Pyrazinamide and Ethambutol (1 tablet RHZE = 150/75/400/275 mg); Rifampicin and Isoniazid (1 tablet RH = 150/75 mg); and Ethambutol and Isoniazid (1 tablet EH = 400/150 mg). This is reflected in -CL11. Are the discussion and conclusions justified by the results? I think all relevant findings are discussed by using discussion a key guide that was recommended by one of the reviewers. The study concludes two study objectives based on the data (our study findings).
-CL15. Is the standard of written English acceptablefor publication? We revised the language together with native speaker colleague. This is reflected in the revised version of the manuscript. Inquiry -I would also very much like you to comment on HOW you would address the risk factors you found in a clinical setting Response -We will address the research outputs (identified risk factors) through community health interventions or health projects which have different scopes of. The projects may be sponsored by Universities, regional health bureau and ministry of health. For example, for low body weight patient, the following intervention could be done such as frequent measurement of body weight and consult nutritionist for nutritional supplements if needed.
